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AND ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound 
excellent in compatibility with resin binders, also 
excellent in electron transporting ability and useful for 
photosensitive layers of electrophotographic 
photoreceptors in which photosensitive layers are 
provided on an electroconductive substrate. 
SOLUTION: This compound is represented by formula I 
[one or more groups of R1 to R4 are each a group of 
formula II or the like and the residual R1 to R4, R5 to R8 
are each H, a halogen, a (substituted)1-12C alkyl or the 
like; R9 to R12 are each H, a halogen or a 1-6C alkyl], 
e.g. a compound of formula III. The compound of formula 
I is obtained by reacting, e.g. the corresponding phenolic 
compound of formula IV and V (e.g. 2-tert-butyl-4,6- 
dimethylphenol) in an organic solvent such as 
chloroform, in the presence of an oxidizing agent such as 
potassium permanganate. The compound is used as an 
electrophotographic photoreceptor to provide the 
objective electrophotographic photoreceptor excellent in 

electrical characteristics and repeated stability and having high endurance. The photoreceptor 
is useful for electrophotographic devices such as printers and copying machines using 
electrophotographic systems. 
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CH 3 



CH, 



CH, 

(IV - 94) 



CN S 



Is y s-Bu 

0 ^ _ 0 

CH3 

(IV - 90) 



[0 0 5 4] 
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55 56 

0 _ _ 0 0 _ ^ 0 

N-Q-CH=CH ,CH=CH-Q-N N-Q-CH=CH CH=CH-Q-N 

coo 0 o o 

(IV -95) 0,5 (IV -101) ™* 



(IV - 97) 



Q cT 

„ \J N-Q-CHaCH CHqCH-Q-II 

(IV -96) " (IV -102) 



Q _ O N-Q-CfeCH CfcCH-Q-N 

^^>CH=eH^CH=OHOr 0 O Q 



n4>r 

(IV - 103) 



(IV - 98) (IV - 104) 



t-Bu. 



(IV - 99) *** (IV - 105) * 



y — , /—v >-CH=:CH CH=CH-C >-N 

K>^-k> 0^ 

W (IV-100r — (IV -106) w 

t0 0 5 5] 



so 
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57 58 

CH, CH, CH, CH, CK, CH, CH, CHi 

(IV - 107) ~ (IV - 113) 

O O O l-B^N-^^H=CH^CH=CH-Q^gt-Bu 

(IV - 108) (IV - 114) 



CH=CH 



(IV - 109) 



CH; 



°* W CH, CH, 

, N ~^ >-CH=CH JCH«CH-T>-N 

(IV - 115) 



CH 3 



(IV - 110) 



CH3 



N-Q-CH=CH CH=C^Q-N 

(IV -116) 



,CH, 



CH, 



O w 

(IV- 111) 



N^CH=CH C«=CH-T>-N 

d O o 

(IV - 112) 



CH, 



0 



CH, 



CH, 



N-{ eS VcH=CH CH^CH-^Vn 



(IV - 117) 

CH, 



^ o -0 



CH 3 

(IV - 118) 



[0 0 5 6] 
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59 



_N-Q-CH=a^_£.CH=CH-£^-l 



(IV- 119) 



CH, 

=CH ^CH=CM-^_^-N 



0 



(IV - 120) 



CH, 



60 

N-^^-<H=CH.CIteCH-Q-N 



CH, 



CM, 

(IV - 125) 

CH, 



CH, / ^ 



(IV - 126) 



ch^* 



CH, CMl 



(IV - 121) 



CHs 



CM > CH, 



(IV - 127) 



CH, CH, 



}-CH=CH XH-CH-4 >-N 
H, CH, -■ ~ 



CHj CH] 

(IV - 122) 



N-^_VcHt=CH^^CH=CH-<^y-N 
CH, CM, 



(IV - 128) 



CH, 



CH, CH 3 

(IV - 123) 



CH, 



CH^ N-0-CH=C. . r 

d-cH, & 

CHjCHj 



C V 0~ CI 



CH, 



CH=CH ^CH 

CH, 
CH^ 

(IV - 129) 



.CH, 



CH, 

CH, 

H=CH, _,€H»CH-^^-N 



CH, 



(IV - 124) 



CHj 



CH 3 CH, 
CH,-Q-CH, 



CH, CH, 
CHi-O-CH, 



2Qh^ch=«> , ch=ch^hQh, 



CH 3 CH, 



CH,-^_^-CH, 
CH, CHj 

(IV - 130) 



[0 0 5 7] 



50 
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62 

CH3 CHj 



Q Q ^ 

M-Q-CH=CH £H=CH-Q-N Q CH, Q 

0 Q & 

(IV - 134) 



(IV - 131) 



OCH, 



(IV - 132) 



0 © O 

(IV - 135) 



(IV - 133) 



0 O 0 

(IV - 136) 



[0 0 5 8] 



30 



40 



50 




50 



(35) W2 00 0-2 0 4 08 3 




[0 0 6 1 ] 



50 




50 




C2H5 

[00 6 4] 



\==/ C=CH-CH=C (V - 39) 



50 




50 
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[0 0 6 8] 
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[0069] mvmskmmiomite'^ ^y- 1 lt&, 20 

^ffiffi* mm^^/uffiffi^ tfy^u^^ tfyzfveu 

^rt*ismis* ^7^»E ->y = 

— ^»hb, ^yr> kwjb, ^y^fi/ym *?yr 

& 0 4*Kfi, J£JlTf-^i-fl|jg^ffi (VI- 1) - (VI- 30 
7) 1 i^tli2ltJl±tt§^y hti 
^ #y^*^u«JffiriS»LT:fcO, rfre>0>#tJffi£r2 
«W±»&LTJB^T<b J:v\> 

[0 0 7 0] 



40 



50 
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85 



86 



— O 



CH 3 

C 

1 

CH 3 



o-c- 



_ _ O 



CH 3 
-O 



CHj F** 3 O 
CH3 



c— 



_ CH 3 _ O 




9 
o 



(VI -1) 



(VI - 2) 



(VI -3) 



(VI -4) 



(VI -5) 



(VI - 6) 



(VI -7) 



[0071] ttttM&floKVtt, nmmc&wxitm 

J: flifiSldli 1 0 — 4 0 ju mtfc6o 

[0 0 7 2] ¥iiW«3tiW»^li, IT, 

[0073] mmmmftm(Dmmi±s ^mm^^m 

L<, J:"9ffai:HlO-4 0/im'Cfc5, 
[0 0 7 4] rtt^^^S^J-fi. »«*tt J ?»*'*4 
*l£»+53cSte«rl«±S*5SW-C, BMfclSJfc*]** 



[0 0 7 5] BftHtM-WU MlfcB«)^y 

10 [0 0 7 6] £(bfC, m^^ttcO^ 

^I^i^^tt, 0. l-9 0li%t^^ # 
* L< f*5 — 6 0fi%t^5o 
[0077] £ klc£fc, !^Ktci6i:tt<o«-T-S*» 

^ftirLTfi. Mzk^'^BL fcK^W^H^ 
20 4-~ hote^^^/u^ ^7Kt°ni^y^h^ tr 

y>\ ryh7^;y, ^^vi^i^y ^ttWft&to 

[0 0 7 8] «»«4tt, It«f^±$t5r^^ 

ffimm<D7vm$kffimm*. y^m^^^m^yyvm 
40 [0079] ^fc, «mr*fcasttSrf*^-i-5B«i-e, ±e 

i^y =1— ^^--r/^^^^^^y^cDu^y >^#J2: 

[0 0 8 0] 

TIB— S3l5£ (VII- 1) T-^SixSfl^to (^.*^ 
50 v'-r/UTW • ^"5*^X (tfc) :TINUVIN5 7 
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87 



88 



1) 19. 7g (50mmol) £TIB-«5C (VII- 

2) T*^£ft6te^$!2-tert:-:/5vb-4, 6 - v?^ 
^7xy-yU ORStfbSX* (ttO ) 8. 9g (5 0 
mm o 1 ) ^5 00m IW^DO^l/ACgi^ 
/c 0 wtL(C. ]gi-?>JJ>m*> !)-)A23. 7g (150 




mmo 1) ^^JPX. «5 7t-e, 8 iMflWJjDjIRjBSc L/c 0 

»-&*a{ctF5J|gfi*-fTV\ mffB5£ (1-1-32) co 
ft*»12. 4g (2 2mmo 1} HX$4 4%^#t 0 

KMn0 4 Vn y 
0^^=CH-CH=^^=0 



Cvn-2) 



C 12 H 25 



a - 1 -32) 



CH 3 



[0081] <&f3tnmm 2 

TIB—*** (VII-3) -C^$tt-5^« (^-.X^ 
i/^/U^^r • -JrSlfr/l'X (ft) : T I NUV I N3 2 
6) 15. 8g (50mmol) t TIB— JlxS; (VII- 
4) T^£*x5ft£$j3, 5-v>-tert-4-fc Kn=¥ 
(ImMII OHO ) 11. Og (5 0m 
mol) t * 5 0 Om 1 <D9 u V7fr/\,J*\zf&t&£i£1to 



^nV KMn0 4 v 

rf 0 *^ OT ^ M ^r O^CH-CK^O 



i§^>^/>-^^ y >)A2 3. 7g (15 0mm 

;«c-CStt»«:fTV\ HiJlE^C (1-1-58) CQ{L£- 
15. 4 g (2 9 mmo 1 ) ifc* 5 8%«r»fc 0 



Cl>N 0 > N 
KMn04 >fN 



(vn-3) 



(vn-4) 



a - i - 58) 



[0 0 8 2] it$MMM 3 



TIE—** (VII- 1) T*^$*xSik-&«l 
v^/l^T^ • <$r* ^/WX (ft) : T I NUV I N 5 7 
1) 39. 4g (lOOmmol) 5:5 0 0ml W^o 

2 3. 7 g (15 Ommo 1 ) £#0*1, 5 7 C CT\ 8 

HO 



CHC1 3 



(vn-i) 



(1-2-5) (DitltV!} 12. 5 g (16 mm o 1 ) iR 

^3 2 %*:»*:. 



30 



~ N v-/ 12 " 25 KMn0 4 

CXKQ 

CH 3 



_P 12 H 25 



0=^)=CH - CH^VO 

C 12^25 ^ v 
a -2 -5) 



[0 0 8 3] <&f&Mffi.m4 

TfB-/&5£ (vii-3) -e^*ixsfk*ft (*v< • x-* 

v'-V/l^ >f • ^r;^X (m : T I NUV I N3 2 
6) 31. 6g (lOOmmol) £r500mlCO^n 

2 3. 7 g (15 Ommo 1 ) jRj 5 7 < CT% 9 



112. 6 g (2 Ommo 1 ) 



(1-2-1 2 ) COffc^ 
|R*4 0%£#7c o 



HO 



CI 




II 



KMn04 

► 

CHCI3 



(vn-3) 



O =^^= CH - CH=^%0 

a-2-12) 



-2-12) 



[0 0 8 4] ^HlfeW5 
TIB-IKS: (VII- 5) T^StiSfl^tt (*f^^a a p 



50 



($c) :Viosorb590) 38. 8g (100m 
mol) £5 0 Om 1 CO V a n £ i£fz 0 Z 
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90 



*LlC. ^^iS^mtl y^A23. 7g (I50mmo 



^«t(CTSJgfiS:tfi/\ ituiEst (1-2-9) <Dik&%> 
6. 5 g (8mmo 1 ) 4X^1 7%^ntc a 




[0 0 8 5] j83teflgH3ft^J 1 
f4K7^tt«*ff (3 0mm<*>) Srf^i*Lfc 0 T/U^ 

[0 0 8 6] &T<o«afiKo^LJI9«3fcJl^ff:ttS: 
itilU 10 0tt6 0^Uli2 5^mO 



31$ 

(5/5) 97^5 



iufs^: (iv- 101) <nik&m 

itufS**: (1-1-32) 



o. 



i ] 



2^5 

3 



: 3 , 5- ^-tert-4- fc K n 3r > h /Ux >^BHT) 
Ofc&fto*!* (ft) 3H) 
v/yn^>^yU:KF-50 (Ifif^Xi («) «) 0. 

[fl&IB* (VI- 3) «r«Jt*ffiti--5»lfi] 
('O^-f hTS 2 0 2 0 : fl?Afto* «*) ») 

[0 0 8 7] ^fftHJfcffij2 

(1-1-3 2) WiT-i^f 3gj5^, mjfBiS ( I - 



o i U 



1 1 



1- 5 8) <nm^mmm.3m^iXttvj.m*ffit%fcn 
[ooss] m±i^mmms 

(1-1-3 2) ^«^MaSttK3tt«r, iffjf25£ ( I - 

2- 5) w«^|(»»*K3»^ft^fcK^ttB«j36flcS8 

[0 0 8 9] gt3tefr^fefli!4 

(1-1-32) com^ill^K 3 fiijflBSt ( 1 - 

2-12) <D^m&®&3mzfttt&fti*myt»m 
mm 1 tra«^«**srfp«Lfeo 
[0090] as jteflgnftCT 5 



(1-1-3 2) (Dl^|»f3S^, sulB^C (I - 
2-9) 0*^«ai»W3**Cft*fcK^J4B3t#*lt 



1 0 OU 
[0 0 9 1 ] aSftft jgjfcflt] 6 

(1-1-32) <Dm^mmmn^%^, hube^ ( 1 - 

2-5) <0«^(H»*K3»*Cft;i, Hufe^: (IV- 1 0 
1) <OsE^immmWQ%^, iulB5£ (IV- 6 6) <£>IE?L 

[0 0 9 2] Igjfeflc jjjfcgil 7 

(1-1-32) ol«»f 3^^, mjfs^; (1 - 

2-5) (Dm.^m^nsmcit^., mia^ dv-i 0 

1) C0jE7L^iH*®6gp^, fufE^ (IV-5) (OI?Li 
j£&}W3U&±Xfmm^ (IV- 2 3) (OjETUHSIteK 3 

[0 0 9 3] ^j^gtegj! 8 

(1-1-32) 0«^«ti£«K3ffi*r. fl&fa^C ( 1 - 
50 2 - 5) o«^(0is*jr3tticftx., itulS^ (iv- 1 0 
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91 

1) <OjE?Ltti£«i«6SB€:, UtTEst (v-i 5) co]E?L 

[0 0 9 4] jgtftflclfcBHE] 1 

mJlE^C (1-1-32) WlT-tSStlS 3 ^^TIE^; 
(VIII- 1) , 

(VIII -1) 



92 



(VIII- 2) % 



(VIII - 2) 



3 



■c^^tis ^ * y * y >ik&m 3 tt»cft jtfcK*fi« 

[0 0 9 6] JfijfcftJttftffl 3 

HuiE5£ (1-1-32) w«^-(*53Sft««:'ar#a^:ftv^ 

[0097] myt»mmm 9 

ttK9 (3Omm0) £{£g!Lfc 0 T/i^~ 

li»ttft*g»ill, 10 0tt3 0^)ltTl 
J?3 /i m(OT3l#Jf £fl2j&L7t 0 



[0 0 9 5] a3teflgJt«W2 

mm^ (1-1-32) wi^i^s 3 a^TtE^: 

-^mte-r-f * > (7;7>CM8 00 0:^1/ (tfc) ») 

^y-VII^fU^gSJ (6X4) 
[0 0 9 8]-ftC, ^TWi|fl^co«ffif55^Ji»*fR«ra «W»*»*r»*L*:. 
Kill, 10 0^3 0^11X110. 

f^^7^Di/7^y (M¥8-2 0 9 0 2 3#Ett(0«A») 
*<b^=:/V5R#m*»Jlfi (MR-l 1 0 : 0*^V «*) H) 

^by^t-v 

[0 0 9 9] ^T^»dc^«i«r«iai«S»Sra* Lfc. 

Ill, 1 0 OtT'3 0^1LTIJ|2 8 ,im(DljS 



9 0£15 



1 SB 
l 80 
9 8gtf 



IE*L«H3S*K : huIS^; (IV- 10 1) <7Mb^4£j 8 

m*mik*¥t < i - 2 - 5 > of 3 ] 1 » 

BMbBS-lh* : 3 , 5- v^-tert-4- t KP^^h > (BHT) 

(m^fbricxjt a*) S) 1 « 

i/yn-yt^:KF-50 (IfiikfXf (tt) 81) 0. 0 1» 

^v-mm : # y # h wis 

[hMEjS (iv- 1) ioii; (iv-2) ofb*»o#K*»«g] 

(BP PC ¥^12 0 0 0 0:^11 «) 1) 11» 



S»J :^fby^^^ 

[0 10 0] ^fftglfeffl 1 0 



( I - 2 - 5 ) cDm^lii^ff 1 HtjfS^: (1-2 

- 9 ) WtT-ftlif 1 as^ft^.^«^fiffi*(*:||l(6« 

[oioi] mytfcmmmi 1 

(IV- 10 1) cojE7LM£«K8ffi«:. ituiE^ (V-2 
9) oiEattaSftiJf 7S5ioJ:^HSBa^; (v-3 8) co IE 



[0 10 2] jg^i^Jt^^j4 



9 Ogfl 

(1-2-5) com^-Wi^SiaJSr, mllS^: (VIII- 
2) <n*J7zcJ *j Xk&mi »Kft;Lfc«*tt«#flK 

[0 10 3] atjfefrJt«W 5 

(1-2-5) com j f^^®^^w^^^v>r 

[0 10 4] jgjtefrHlfeW 1 2 

J«OT3l#JiieiK«:SWi&XU iOOW3 0»fti 
LTBI«:3/zmOT5l#«£^JSLfco 



50 
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93 



94 



5S|S 
9 Ogp 



1» 

1 SB 
9 8£B 



^jm^E-i-^ v > (T * 7 >CM8 00 0 (ft) S) 

«^M*jS*JI : mlffi^ ( I — 2 — 9 ) (Dik&m l&f&mmm 5 ] 

* # s-^/mku-u^u&mm (6X4) 
[oio5] aT©a*o«?i(f»*»»tk«*a mmm±m^wmLtz 0 

»It, 10 0tt'3 0MlltIfO. 3/im(D 

^n^/^'f7-/« (BH-3 (ft) ») 

ill, 1 0 0tT*3 0»ft»LtRf 2 8 Mm^tS 10 

: HfTffiifc (IV- 6 6 ) (Dit^m 
: 3 . 5- v^tert-4- fc Ko^r^h /U^ V (BHT) 

(ms«fcf*x* (ft) w 

imm^ (iv- 1) &£Tf (iv- 2) <Dik&m<D&m&mmi 
(bppc 2 00 o otaxnm (ft) s» 1 m 



SMfcKJhflJ 



1 



[0107] ffi3teflgJtKgy6 

(1-2-9) (0*^-*fcjS»R2»S:, mJfB5£ (VIII- 

mmmi 2 fcra«nc«**S:fp«Lfc 0 

[0 10 8] jS3teft:itRCT 7 

(1-2-9) <Dttmm»tt&ttzitt£\*^k£in> 
[0109] gtjfefrnifegij 1 - 8 a m^itmrn 1 - 3 

(ft) ;nam 
1 0 OMTffP 

CTMifieH 6 0 0 vi:/^ i 9 Ki^t, 

ft«f*Vk5 (%) =V5/V0X100 
V0 : AHtiKftOiftffittffi 



«KRfPBf»»««¥«K»3fiBE P A - 8 



46^^ f 1 ^^ 9 0^15 

V5 : 5&« (K*ffi*&B*) <7)^ffi«fl: 
[0 1 1 0] /NPyy7>7 P ^7^/^- 
20 T7 8 0 nm{:Mlfcl. 0/iW/cm 2 (D^M 
5£WWS*U (+3 0 0V) \Ct£Z>(D 

(^t5l)tMiSEi/2 (//J/cm 2 ) £ LT 

■r*«5fM»<o*igmffis:»amttvr (v) * 

[0111] HK^fn^={-J:Sit^ttoS¥ffi^ It, K 

7 3oi^m iai2 2t, mm 4 8%^s«t-c, 

-^^■XjRfiff (Ma c b e t h RD9 1 4) (Ct, 

com 1 (-^-To 

[0 112] 



40 



50 
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95 96 







HL-730K<fcSWfc3ffifi 


SgYkS 
i%) 


f T ^ 2\ 


WSl 
Vr(v) 




5^ft« 




H« 


HIS 


Btfc 




JV-7H> 
®« 


i 


86.8 


0.29 


87 


(L 44) 


(0.04) 


(1. 03) 


a. 42) 


MP 

(0. 05) 


(1.06) 


2 


89.2 


0.32 


98 


(1.44) 


a» 

(0.05) 


a. 02) 


(1.41) 


(0. 05) 


Riff 
(1.05) 


3 


90.3 


0.29 


90 


(1.44) 


(0.05) 


(1.02) 


(1.40) 


mi 

(0.04) 


&lf 
(1. 03) 


4 


86.4 


0.31 


95 


(1.44) 


(0.05) 


(1.03) 


(1.40) 


Miff 

(0.04) 


(1. 03) 


5 


87.6 


0.28 


82 


(1.44) 


(0.04) 


(1.05) 


(1.41) 


(0. 05) 


(1. 05) 


6 


88.1 


0.33 


89 


(1.44) 


(0.09 


(1.02) 


(1.42) 


a 05) 


a 04) 


7 


89.7 


0.39 


105 


MP 
(1.44) 


Mt 
(0.05) 


a. 03) 


a. 42) 


(0.04) 


(LOO) 


8 


85.8 


0.33 


77 


(1.44) 


(0.05) 


a. 03) 


(1. 40) 


MP 
(0.04) 


a os) 


i 


835 


0.43 


141 


(1.45) 


a# 

(0.04) 


Jiff 

(0. 98) 


(1.45) 


(0.08) 


(1.42) 


2 


86.4 


0.42 


133 


(1.44) 


(0.05) 


(1.00) 


(1.42) 


(0.05) 


(1.42) 


3 


89.0 


0.57 


170 


CI. 38) 


(0. 05) 


as 1 

(0. 91) 


(1.43) 


(0. 12) 


^S® 
(1. 43) 



[0114] ^D^y7>^7t^7^^-i: 

T7 8 0 nmC5)*lfcl. 0 //W/c m 2 fe'*^ 
5 8>PAB3teU ^®«ffi#-i o 0 V{ztj:Z > <DJ l zm&Z> 
KftfiSrlRffiE 100 (/ij/cm 2 ) t LT**, 8 
tlStlW^SlftWIfiVr (V) <bL-C##> 

[0 115] St(R<z>Bi*jcj:SB^ttolMffit IT, K 

7«Mta-Uy h • — K&»l^-f- 

Laser Jet 4 plus Cl^^ 
U afi2 3t:, 114 9%^itT-C% Ifk^UHft* 

if (Macbeth RD914) tCT, !jffijSg$r&!J 

[0 1 1 6 ] 
[312] 



PMfeMCHCIt 

[0 113] iS3fc«c|l3feW 9-12, iBjfeflgJtBEffl 4 - 
7<£>BMiffi 

WR81EPA-8 1 0 OlItffMffofco 3 
IS5 0%O9R«~P?, Btflff^T*©«fi:^«)~6 
0 0 VfcftS J; 9 *^««**"C<D5»IB 

WVk5 (%) =V5/V0 X 1 0 0 40 
VO : ^flI^(O^Ilfi 
V5 : 5 8>» (B3te0B*&»#) 
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EPA-8100ti5mM#& 


Laser Jet 4 plus £MMfffBi 


^Vk5 


E ioo 9 

(/r J/ciaO 


Vr(?) 












M« 


rt-7H> 

mm 


mm 


TOR 


A-7HV 


9 


95.4 


0.43 


21 


(1.44) 


Mf 
(0.05) 


SOP 

a 05) 


(1.42) 


(0.06) 


a ob) 


10 


94.5 


0.39 


18 


a. 44) 


£0 
(0.04) 


(L 05) 


(1. 42) 


&0 
(0.06) 


a 04) 


11 


96.0 


0.69 


33 


a. 45) 


m» 

(0.05) 


(0. 95) 


(1. 42) 


(0.06) 


a 08) 


iVBIJ Li rP^l^tA 17 J 

4 
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